highly induced during mouse brain development as well as during maturation of primary cortical and hippocampal neurons, respectively. Overexpression of the long isoform mRNAs in Neuro-2a cells indicates that they encode for cytoplasmic proteins (~25 kDa) the C-terminal segment of which is likely intrinsically disordered.
Coordinated body movement requires integration of many sensory inputs. This includes proprioception, the sense of relative body position and force associated with movement. Proprioceptive information of the lower body/hindlimb is relayed directly to the cerebellum via spinocerebellar (SC) neurons, located within four major neuronal columns or various scattered cell populations of the spinal cord. Despite their importance, a molecular understanding of these relay neurons is only beginning to be explored, with limited knowledge of molecular heterogeneity within and between columns. Here, we identify expression of Hox cluster genes, including both protein-coding genes and microRNAs, within SC neurons. Using neuronal tracing, in situ hybridisation and novel fluorescent reporter knock-in mice, we show that all posterior Hox genes of the 9-11 paralogs are expressed in SC neurons, revealing a "Hox code" based on axial level and individual SC column. Furthermore, we show that Hoxc9 function is required in most, but not all, cells of the major thoracic SC column, Clarke's column, revealing heterogeneity reliant on Hox signatures. The gene regulatory networks and signaling pathways controlling neuronal subtype specification and differentiation in the developing enteric nervous system are poorly characterized. To identify genes with regulatory roles during the differentiation of distinct neuronal subtypes, we carried out gene expression profiling of lineage-traced ENS progenitors, whole ENS and surrounding gut tissue isolated from different developmental stages. From the screen we identified a large number of transcription factors and components of signaling pathways in the gut of mouse and human embryos important for different aspects of enteric cell development. In particular, we show a highly selective temporal-, regional-and neuronal-specific expression of the transcription factor Sox6 in the enteric nervous system. We demonstrate its crucial role in the specification of gastric dopaminergic neurons by analysis done in conditional mutants, in which Sox6 was selectively deleted only in the ENS (Wnt1-Cre x Sox6CKO embryos). This study provides a rich foundation of relevant candidate regulatory genes for studies aimed at understanding proliferation, migration, fate determination, cell maturation and network formation during the generation of the enteric nervous system. Such knowledge is pivotal for an increased understanding and development of novel therapies for bowel neuropathologies. Chulalongkorn University, Bangkok, Thailand Although brain lipid biosynthesis is essential for proper brain development, homeostasis and function, little success have been reached in identifying brain regions capable of de novo lipid biosynthesis. Advances in the field have identified the hippocampus and the subventricular zone as areas active in adult neurogenesis and it is accepted that lipids during embryonic development come from the diet circulating into the brain. With evidence strongly linking neurological disorders to abnormal lipid biosynthesis, it is therefore essential to determine if the brain possesses latent lipid biosynthetic capability. In this study, we investigate the de novo lipid biosynthetic capability of the choroid plexus (CP). Using the chick embryo as a model, we screened lipid metabolic markers and regulators of lateral ventricle choroid plexuses (LV-CPs). Our results show that all markers (FASN, ELOVL6, ACSBG2, HMGCR, DHCR24) representing key steps in two different lipid biosynthetic pathways (fatty acid synthesis and cholesterol biosynthesis), including all three key lipid regulators SREBF1, C/EBP and PPARγ are present in CP tissues while using the embryonic liver as a positive control. Then, we prepared wholemount LV-CP samples representing different stages of CP development (E8-E16) and stained them with oil red o staining solution (OROS) to determine the onset of lipid deposition in the CP. Our results reveal that lipid accumulation can be seen in the earliest stage of development recorded (E8). Also, CP samples appear to have a far brighter staining pattern when compared to other brain regions of the same developmental stage. Discussion would focus on FASN and DHCR24, essential enzymes responsible for adult neurogenesis and proper embryonic brain formation, respectively. Disease associations such as; desmosterolosis (DHCR24 deficiency) would be cited to emphasize the importance of proper lipid synthesis in the developing embryo. Lastly, current investigations are ongoing to detect lipid biosynthetic activity on the protein level. Suppressor of fused (Sufu) is known as a negative regulator of mammalian Hedgehog signaling pathway, mainly by interacting with Gli transcription factors. Sufu is essential for embryonic central nervous system patterning and subsequent cortical and cerebellum neurogenesis. β-catenin, the key transducer of mammalian Wnt signaling, is also a pivotal regulator of neurogenesis. The interactions between Sufu and β-catenin have been reported in cell lines and Xenopus embryos. To characterize the roles of Sufu and β-catenin in hindbrain neurogenesis and investigate possible interactive mechanisms, a Hoxb2-r4 enhancer driven Cre was adopted to genetically manipulate Sufu and β-catenin in hindbrain rhombomere 4 during mouse development. Deletion of Sufu or stabilization of β-catenin could both lead to expanded rhombomere tissue. Starting at E10.5, Sox2+ neural progenitor pool showed an enlargement at the expense of Tuj1 + neuronal population in Sufu mutant compared to control. This disruption of progenitor/neuron proportion was associated with augmented neural progenitor proliferation. Noticeably, dorsal progenitors showed a more dramatic proliferation increase than ventral cells upon Sufu removal, whereas in wildtype the progenitors along the dorsal-ventral axis of r4 exhibited a uniform proliferation capacity. Sox2+ neural progenitor domain was similarly enlarged despite a convoluted morphology in β-catenin stabilized mutant at E11.5. Progenitor proliferation was compromised in β-catenin knock-out r4 but remained unaffected when β-catenin was stabilized, suggesting that β-catenin was required but not sufficient to drive hindbrain progenitor proliferation. In summary, our data suggest that both Sufu and β-catenin play important roles in neural progenitor proliferation and differentiation control and there lies a potential regulatory hierarchy behind them in the proper maintenance of mouse hindbrain progenitor pool. The formation of the forebrain is a very complex developmental process that is highly dependent on the proper orchestration and integration of various signaling pathways. Therefore, a cell specific receptorsome is essential for the cells to interpret the diverse extracellular signals. It has been reported before that low-density lipoprotein receptor-related proteins (LRPs) are essential for signal transduction processes during brain formation.
We want to shed light on common and distinct functions of LRP4 and LRP5/6 regarding their role of transducing and integrating WNT signaling during forebrain development. Interestingly, these receptors are expressed during critical developmental stages of the forebrain. At E9.0 expression of Lrp4 can be detected in the dorsal neural folds. It overlaps with the expression of Lrp6 and from E9.5 onwards it also overlaps with Lrp5 expression. Recent findings showed that LRP4 can modulate the function of LRP5/6 in peripheral tissue development (Ahn et al., 2013) . Here, we addressed the question whether LRP4 might also have a similar effect on LRP5/6 during forebrain formation. We created and analyzed compound mutant embryos that are deficient of LRP4 and LRP6. We found that loss of LRP4 and LRP6 triggered an aberrant, locally increased proliferation of the neuroepithelium starting at E9.5. This resulted in a dramatically disturbed morphology of the prospective forebrain. Dissecting downstream targets of the WNT signaling pathway, we observed that Tcf4, Lef1 and Axin2 expression was upregulated in neural progenitors of Lrp4;6 compound mutants, whereas the pathway was down-regulated in Lrp6 single mutant embryos. The impact on the WNT pathway mediated by LRP4/LRP6 deficiency was also visualized in the mutants on a TCF/Lef:H2B-GFP reporter background. We conclude that LRP4 and LRP6 are crucial components of the canonical WNT pathway in respect of balancing the proliferative activity of neuronal progenitor cells in the developing forebrain. 
